Answer to Case of the Month #151 Lemierre's Syndrome by Burton, Kirsteen R. et al.
Canadian Residents’ Corner / Coin canadien des re´sidents en radiologie
Answer to Case of the Month #151
Lemierre’s Syndrome
Kirsteen R. Burton, MBA, MSc, MDa,*, John Fagnou, MDb, Susan Huan, MDb,c
aDepartment of Medical Imaging, University of Toronto, Toronto, Ontario, Canada
bDepartment of Radiology, University of Calgary, Calgary, Alberta, Canada
cDepartment of Internal Medicine, University of Calgary, Calgary, Alberta, Canada
Canadian Association of Radiologists Journal 60 (2009) 149e152
www.carjonline.orgClinical Presentation
A previously healthy young woman, age 21 years, pre-
sented to a community hospital with the following
symptoms: headache, chills, diarrhoea, and left-sided
odynophagia. Her history revealed that she had developed
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any preceding symptoms of upper-respiratory tract infection.
Plain films of the chest at that time were normal (Figure 1).
Despite starting an empiric course of ceftriaxone and
ciprofloxacin, she failed to defervesce and her dyspnea
worsened. Further, her oxygen saturation decreased to 88%
on 3 L of oxygen, justifying transfer to a tertiary care facility.
Figure 1. Chest radiograph: normal.All rights reserved.
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accompanied by nonproductive cough with minor hemop-
tysis and chest pain. She also began to complain of
mandibular pain of increasing severity and dysphagia.
Physical examination revealed fever (38.3C) with swelling,
warmth, and tenderness in the left side of the neck and an
associated fluctuant mass. She showed normal cervical range
of motion and no cervical lymphadenopathy. Pulmonary
examination revealed decreased air entry to lung bases
bilaterally and rhonchi on the left side. Blood cultures were
drawn and plain films of the chest revealed bilateral, diffuse
infiltrates (Figure 2). Computed tomography (CT) imaging of
the chest and neck were performed (Figures 3 and 4). Neck
ultrasound and fine-needle aspiration followed.
The following day, a maculopapular rash developed over
her knees and back, and her dyspnea and cough persisted.
Her neck became erythematous and remained very tender.
Her oxygen saturation increased to 98% on 5 L of oxygen
and she remained febrile at 39.3C. Laboratory data showed
leukocytosis (18.0  109 cells/L) and neutrophilia. Her liver
enzyme levels were increased slightly (alanine aminotrans-
ferase, 61; alkaline phosphatase, 147; and g-glutamyl-
transferase, 161) and her international normalized ratio was
2.5. On day 3, she complained of pleuritic chest pain, back
pain, and headache. She continued to be febrile with her
temperature reaching a maximum of 39.5C. Clindamycin
was discontinued and metronidazole was administered
intravenously.
Figure 2. Chest radiograph: bilateral patchy diffuse areas of consolidation
that become more confluent at the lung bases.Diagnosis
Lemierre’s syndrome.
Radiologic, Microbiologic, and Pathologic Findings
Plain films of the chest revealed bilateral, patchy diffuse
areas of consolidation that became more confluent at the lung
bases. Contrast-enhanced CT exposed bilateral patchy areas
of consolidation with small bilateral pleural effusions.
Contrast-enhanced CT of the neck revealed a filling defect in
the left interior jugular vein (IJV). Also present was mild
thickening of the left sternocleidomastoid muscle and
Figure 3. Computed tomography of the chest: bilateral, patchy areas of
consolidation with small bilateral pleural effusions.
Figure 4. Computed tomography of the neck: filling defect in the left internal
jugular vein. Mild thickening of the left sternocleidomastoid muscle and
marked regional inflammatory stranding, oedema, and skin thickening.
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thickening. Targeted ultrasound of the neck mass was per-
formed and showed considerable subcutaneous oedema and
a thrombosed left internal jugular vein. The subclavian and
innominate veins were patent and no abnormality of the
thyroid was noted. Doppler ultrasound of the neck revealed
an isoechoic, subcutaneous fluid collection in the anterior
neck, just to the left of the midline and measuring 18  20 
10 mm with ill-defined borders. Fine-needle aspiration
yielded a few drops of pus that were sent for culture. Both
blood and neck aspiration cultures were negative (presumed
to be the result of the effects of the previously prescribed
antibiotics).
Discussion
The patient we describe presented with a prodrome of
fever and chills followed by neck mass, pain, and pulmonary
infiltratesdsymptoms suggestive of Lemierre’s syndrome,
otherwise known as necrobacillosis or postanginal sepsis
[1,2]. First described in 1936, Lemierre’s syndrome is
a relatively rare but potentially life-threatening condition,
with fewer than 200 cases reported since it was inaugurally
described in the early 1900s [3,4]. Paradoxically, however,
some centers recently have reported an increased incidence
of the syndrome among the pediatric population, hypotheti-
cally attributed to antibiotic patterns of use [5]. Annual
incidence has been shown to be between 0.6 and 2.3 per
million population and Lemierre’s syndrome is seen most
commonly in younger populations, typically teenagers and
young adults [6,7]. Lemierre’s syndrome presents more
commonly in males, with a male to female ratio of 2:1, and
this is postulated to occur owing to late presentation of males
to their family doctors [8].
Lemierre’s syndrome exists in classic and variant forms.
The classic form is identified by the following criteria:
(1) primary oropharyngeal infection, (2) septicemia shown
by at least one positive blood culture, (3) clinical or radio-
graphic evidence of IJV thrombophlebitis, and (4) one or
more metastatic foci at distant sites [7]. Although thrombosis
most frequently affects the IJVs, it also may involve the
abdominal veins, in which case it is considered a Lemierre’s
syndrome variant [9,10].
Lemierre’s syndrome is characterized by IJV thrombo-
phlebitis with septicemia or complicated by the development
of distant septic emboli after an acute oropharyngeal
Table 1
Management of Lemierre’s syndrome
 Immediate medical management in an intensive care unit
 High-dose, broad-spectrum intravenous antibiotics providing anaerobic
coverage
 Abscess drainage
 Chest drainage if empyema is present1
 Ligation and resection of the internal jugular vein if the thrombus persists
or extends
 Hematology consult regarding the role of anticoagulationinfection [3,11]. In 82% of cases, Lemierre’s syndrome is
triggered by Fusobacterium necrophorum (an anaerobic
gram-negative bacillus that forms part of the normal
oropharyngeal, female genital tract, and gastrointestinal tract
flora) [4,12]. In 10% of cases mixed infections exist, and
blood cultures are negative in 13% of cases [5]. In addition,
Lemierre’s syndrome also may be associated with a number
of other causal agents such as Streptococcus pyogenes,
Staphylococcus aureus, and Haemophilus influenzae, but
patients with blood cultures growing Fusobacterium necro-
phorum should be assumed to have Lemierre’s syndrome
until proven otherwise [13,14].
Lemierre’s syndrome is a disease that seems to progress in
several steps: primary pharyngitis (present in 87% of cases)
[15], followed by local invasion of the lateral pharyngeal space
and IJV septic thrombophlebitis, and, finally, the occurrence of
metastatic complications resulting from hematogenous spread
from the IJV nidus. Associated with those steps are a number of
common clinical manifestations secondary to septic emboli-
zation or hematogenous bacterial spread including pneu-
monia, endocarditis, and arthritis [15]. Among those
symptoms less commonly reported are cavitating pneumonia,
gastrointestinal complaints (such as abdominal pain, nausea,
and vomiting), hepatitis, and jaundice [13,15e17].
Pulmonary septic emboli and IJV thrombi are uncommon
but serious disorders. The former is caused by the implan-
tation of microorganism-containing thrombi into the
pulmonary vasculature that have travelled from a distant
infectious nidus. In addition to Lemierre’s syndrome, the
differential diagnosis of pulmonary septic emboli includes
the following: (1) infected central venous catheters,
(2) tricuspid valve endocarditis, (3) other suppurative
processes in the head and neck [18]. The differential diag-
nosis for the cause of IJV thrombosis includes the following:
(1) venous catheter use, (2) bacterial pneumonia [19],
(3) head and neck surgery (eg, carotid endarterectomy) [20],
or (4) nascent (head and neck) or distant malignancy [21].
Lemierre’s syndrome is a concern for clinicians for
a number of reasons. First, because of the indolent course of
the infection and relative obscurity of the disease, the
appropriate diagnosis of Lemierre’s syndrome often is
delayed. Unfortunately, delayed antibiotic treatment is
associated with higher morbidity and mortality [1,16]. In
addition, although the lungs often are affected in Lemierre’s
syndrome, almost any solid organ may be involved [3]. As
a result, a number of complications may emerge, including
septic embolization, bone and joint manifestations, cuta-
neous abscesses, as well as a variety of gastrointestinal,
nervous system, ophthalmic, cardiovascular, hematologic,
and renal sequelae [6].
With respect to confirming IJV thrombosis, ultrasonog-
raphy, contrast CT scan, or magnetic resonance imaging may
be used [6]. Cross-sectional, axial imaging almost always is
required for the accurate diagnosis of Lemierre’s syndrome
in addition to the finding of positive blood cultures. Contrast-
enhanced CT imaging of the neck and chest often will reveal
the most commonly affiliated findings of IJV thrombus and
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be useful to detect extrapulmonary soft-tissue complications,
and to distinguish between inflammatory venous thrombosis
and abscess, which can help to avert unnecessary head and
neck surgery [22].
Management of Lemierre’s syndrome is multifaceted
(Table 1). Duplex ultrasound may be added to this manage-
ment scheme to follow resolution of the thrombus [23].
This unusual case illustrates several of the head and neck
and distal manifestations of Lemierre’s syndrome. Lemierre’s
syndrome, a complication of acute pharyngotonsillitis, is
potentially life-threatening, should warrant a contrast-
enhanced CT work-up of the neck and lungs, and should be
included in the differential diagnosis of pharyngitis, espe-
cially among a younger patient population. Furthermore,
clinicians should have a high index of suspicion and be aware
not only of the more common features of Lemierre’s
syndrome, but also the less common to diagnose this poten-
tially fatal condition that, if left untreated, can cause high
morbidity and mortality.
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